Prosopis seeds were grown under controlled environment in solution of aluminum and chromium at different concentration alone as well as combined together. The effect of these metals was studied on seed germination, root length, shoot length, seedling length and dry biomass. Aluminum and chromium alone, and combined together showed no effects on germination and dry biomass. Chromium alone was found toxic to root, shoot and seedling length. However, application of different concentrations of aluminum increased the root, shoot and seedling growth. It may be concluded that aluminum is not as toxic as chromium, and their combined treatment showed the intermediate effect by ameliorating the impact of one another.
INTRODUCTION
Heavy metals are one of the main sources of environmental pollution, which becomes the greatest risk to the plants life. Heavy metals like aluminum and chromium which are used in tanning and pigment industry and disposed from the industry effluents. Increased aluminum and chromium metal solubility in soil water due to acid precipitation has aroused considerable interest in the problem of their toxicity in plants. These metals reduce the growth of plant, decreased net photosynthesis and the biomass of plants. Heavy metals persist indefinitely in soil thereby posing an ever-increasing threat to human health and agriculture (Leyval et al. 1995) . Metal toxicity primarily depends on plant species as they exhibit considerable genetic variation in their ability in tolerating amounts and the concentration of specific heavy metals (Vojtechova and Leblova 1991) . Some heavy metals are essential micronutrients for plants but their excess may result in metabolic disorders and growth inhibition in most of the plant species (Claire et al, 1991) . The apparent damage of plant tissues due to excessive amount of heavy metals in the growth medium can be used as an indicative of toxic effects of metals (Mullar et al. 2000) . Prosopis juliflora is better known as mesquite tree and a legume plant. Many species of Prosopis are aggressive and pioneer and because of this the genus is considered a weed in many parts of its natural distribution and even in some countries where it is exotic. It is a multipurpose tree/shrub that is used to feed livestock, shade and windbreak, charcoal, lives fence and firewood as well as house construction (Hailu, 2002; Mohamed, 1997) . However, it is jeopardizing the daily activities of the nomadic pastoralist and agriculturalists, on the other hand. It invades the farmlands, rangelands, irrigation canals, narrowing roads (Hailu, 2002; Kassahun, 1999) . Some groups of people are needy for the survival of the species whereas other, are desperately looking for systems to eradicate the species from the area. The present study was carried out to see the effect of aluminum and chromium alone and combined together on germination and seedling growth of mesquite as these are the key events for the establishment of plants under any prevailing environment (Welbaum et al. 1998) .
MATERIALS AND METHODS
Seeds of Prosopis juliflora (Swartz.) DC. were collected from the plants growing at Karachi University campus. Seeds were surface sterilized with dilute solution of sodium-hypo-chloride (1.2 %) for 4-6 minutes followed by successive changes of sterilized distilled water. Aluminum was applied in the form of aluminum nitrate [(Al (NO 3 ) 3 ] whereas chromium was applied in the form of potassium dichromate (K 2 Cr 2 O 7 .) The concentrations used were 20, 40, 60, 80 and 100 ppm of aluminum and chromium prepared in distilled water. Control was free from any heavy metal. Ten seeds were placed in each petri dish for germination. Seeds were germinated under dark conditions with 3 mL aluminum and chromium solution applied singly and in combined form. The seeds were considered germinated with the emergence of radicles. The germinated seeds were then moved to the laboratory under 160-watt light with 10/14 h day and night period respectively. The temperature regime was kept at 31±2 o C and the average relative humidity at 75 %, which was recorded by Sling psychrometer in the laboratory. After 10 days, root, shoot and seedling length of three of the tallest seedlings were measured. The seedlings were dried in an oven at 80 o C for 24 h and weighed. Data were analyzed statistically and mean were compared with LSD multiple mean comparison test at P<0.05.
RESULTS
Seeds of P. juliflora germinated under all the treatments. The germination of seeds was 97% at different concentration of both heavy metals whereas in control it was 98% (Tables 1, 2 and 3) . All the seeds showed enhanced germination and germinated within two days. The effect of treatments at different concentration (20, 40, 60, 80, 100 ppm) was slightly different. Aluminum treatment alone enhanced the root length while chromium alone and combined with aluminum showed the inhibitory effect. The length of root in chromium and combined treatment decreased as concentrations were increased but the effect was not significant. Chromium alone showed high magnitude of inhibition (P,).05) than combined and aluminum treatments (Table 1, 2 and 3). Aluminum treatment showed slight enhancement in shoot length than root. The activity of aluminum treatment was again found enhancing on seedling length whereas chromium treatment showed much reduction in the growth. Among different concentrations, the length was decreased as the concentration was increased. Both chromium alone and in combination showed the inhibitory effect while aluminum showed enhancing effect on seedling length. The dry biomass was not affected by any treatment except that there was a little inhibitory effect with chromium treatment. Aluminum alone and in combination showed better effect than chromium. 
DISCUSSION AND CONCLUSION
Chromium produced a significant reduction in the growth of P. juliflora. The effect was mainly observed on root and shoot and to a lesser extent on seedling length. The inhibition of growth by chromium could be mainly due to the accumulation of chromium in the roots. Bishoni (1993) observed that hexavalent chromium applied as potassium di chromate did not affect the percentage germination of pea seed but the growth of radicles and plumule were significantly suppressed above 0.5 mM concentration. Bishoni (1993) also noted that the deleterious effect of chromium was more pronounced on the growth of roots than on shoots. Concentration of metal in various plant parts was: roots >leaves >stem >pod walls >seeds. The present study showed the deleterious effect of chromium on roots due to its accumulation in the roots which was extremely limited in the shoots. Accumulation of chromium in roots was 100 fold higher than that by shoot regardless of the chromium supplied (Bishoni, 1993) . Sharma and Aery (2000) found that low concentration of chromium was stimulatory to the plant growth while other workers contradicted it and observed that chromium is inhibitory and toxic to plant growth. Chromium toxicity manifested itself in plants by inhibiting the growth more or less, showing chlorosis with small brownish-red or purple leaves and necrotic lesions. High chromium concentration inhibits photosynthesis and greatly inhibits the root growth. It is therefore evident that chromium affects the plant growth mainly by damaging the root while its translocation into other parts of the plant is of minor importance. Warrage and Al-Humaid (1998) reported that P. juliflora plants possess allelochemicals that inhibit the germination and spread of other plant species. Similar observations were made by Noor et al. (1995) who reported that allelophatic effects of P. juliflora might be stronger and more effective. P. juliflora has been recognized as a serious weed because it spreads rapidly into valuable agricultural lands due to its easy propagation and ability to with stand adverse environmental conditions and heavy grazing (Leaky and Last, 1980) . It also spreads rapidly due to its vigorous habit and dominating competitiveness with other vegetation.
Deleterious effect of chromium on plants suggests that chromium is very much toxic in nature and considered inhibitory to plant (Sharma and Aery, 2000) . In contrast to chromium, aluminum did not affect the percentage of germination and dry biomass, all the seeds germinated within two days. The growth of plant as inhibited by chromium was not inhibited by aluminum. Aluminum enhanced the growth of root, shoot and seedling of P. juliflora. It did not affect the growth of plant up to concentration of 100 ppm. Thus aluminum can be considered a good stimulatory metal for plant growth. Some heavy metals at low doses are essential micronutrients for plants but in higher doses they may cause metabolic disorder and growth inhibitor for most of the plant species (Claire, 1991 and Ferandes and Henriques, 1991) . Delhaize and Ryan (1995) and Marienfeld (2000) found that aluminum is not regarded as an essential nutrient but low concentration can sometime increase plant growth or induce other desirable effects. It may be concluded that aluminum is not as toxic as chromium. Prosopis manages to protect itself from aluminum by releasing its toxic compound and binds with other organic compounds internally for decreasing its toxicity. However, chromium inhibits the growth. Chromium is more toxic to plant growth than aluminum and their combined treatment showed the intermediate effect by ameliorating the impact of one another.
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